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20y ANALYSES OF MARINE SEDIMENTS
IN
ARFA "H", EASTERN PACIFIC

Introduction

Area "H" lies approximately 260 miles west of Ensenada in the Baja

California Seamount Province. Abyssal depths ranging from 3712 to 4133
in the area of B5-12

meters were recorded in the area, with the exception of statien—#-IZ where
a steep~sided seamount was encountered at a depth of 2706 meters. This
seamount was sampled along the flank at 3109 meters and presented an envir-
onment distinctly different for that of the surrounding abyssal plain.

Fourteen cores were taken in the area, distributed as shown in Fig.
l. Core length and subsampling intervals are given in the accompanying
summary sheets for each core, A total of 144 subsamples were analyzed for
tectural characteristics, carbonate, and organic carbon content. Engineer-
ing properties were run On each core, with analyses of water content, wet
unit weight, cohesion andA:;:;ific gravity. 'These properties are summarized

in the appended sheets.

Textural and Chemical Characteristics

2% - |

Texture; With the exception of BEQtion~4L%£, typical deep-sea '"red
clay" predominates in the study area, classified texturally in this report
as "silty clay". This predominance, previously reported by Revelle (1955),
15 we ll Shown
shows—weil in Table 1, which summarizes the subsample sediment characteris-
tics., Of the total 155 subsamples taken, 144 exhibit the expected character
of a true pelagic "red clay",

Since pelagic “red clay" deéposition constitutes normal sedimentation,

explanation must be made concerning the sediment types departing from this

L



norm. One may be eliminated quickly; the lone 'gravel" type (Table 1)

occured by the chance inclusion of a 36 mm manganese nodule in a normal

AL Lo Ve v f “t

red clay sample, thus persenting a somewhat erroneous picture. The dis-

tribution of authigenic manganese nodules will be discussed later.

BS-/2
Four samples of “silty mud" and one of clayey silt" typify the—sore

—ab-giatioa-§-+2 on the flank of the seamount. Here foraminiferal tests,
chiefly globigerina, comprise the bulk of the sediment, the sand and silt
particle size of the:tests increasing the median diameter of the sediment

and resulting in a poorer sorting coefficient (Table 1), Globigerina oozes

the rate O'F c arborate solu'hon s (€S $han
commonly occur on seamounts where lesser—pressure-due—to—the-deereased
in the adjsinng decp ocean areas.

depth-permit—accumteation.
The remaining occurence of "silty mud", also a globigerina ooze,

PP
is less easily explained. It occurgs as a 7 cm layer at the bottom of

4§Kr<:§;;$t££za2§nu~Péﬁn No other such layer occured in any of the other
ocean floor cores although several exceeded-c§¥;;#;;ﬁ‘in length., One possible
explanation might be rapid deposition and burial by mass movement originat~-
ing at a higher elevgation, although no features distinguishing such action
ot

-+wa& noteds

The wemsdming anomalous occurences of three ''clayey silt" and one

‘71*'*

-

"sandy silt‘ﬁrepresent layers of volcanic glass shards present in cores
mae~statiens‘#_23 31,-and,32 A thin layer too fine for adequate sampling
was also noted at station-#_za1 The presence of volcanics is not unexpected,
having been previously noted (Emery, 1960), but the distribution of these
distinctive layers of clean glass remains a problem. The layers were located

degths vl e eeres, go g3 g
at varing core%ﬁzpths, 238 cm in cere @23, 85 cm. in corev# 24 270 cm in
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core—#-31, and 275 cm in core-¥-32. Eitherusedmentation has . varied
PO - SOV

in—cweh throﬁv ut the area and the glass layer is present below sampling

Lyl Msrnri f
depth in the reamining cores, or the activity producing these layers was

very locatized,

Chemistry: The carbonate content of sediments in the area is, as
expected, low in the abyssal "red clay", averaging about 10%; and high in
the globigerina ooze of the seamount, with an average of 67%. Micro- (

Teots from the derper
faunal tests comprise f?e_fulkﬂji this carbonate content, the~testé-and
aredtt  Shrwd the fnn«<nn,
fragmentsmoﬁmthammphowing*the”effects‘nf'sokuticndin*thewdeeper“areas.

The organic carbon content on the seamount, 0.17%, was the lowest
encountered in the area, For the '"red clay'" percentages ranged from 0.46
to 0.95% and averaged 0.74%. Analyses were made only at the top of each
core,

Manganese modules were encountered in three cores. On the seamount

(JOM) he CoT €,
in eore. #L12 small nodulesnwere distributed throughout’\ One largeYnodule,

36 mm in size, was found at the top of eore;#ﬁié, while the rest of the
(Smm.

core was uniform "red clay". Two small nodulesAwere located at 16 and 32
cm in cere~#~27.

The volcanic glass shards, previously mentioned, were identified

Lo d oot

as such under the petrographic microscope. While these shards were éﬁé:;iy‘
located in the highly concentrated layers noted, a few were scattered
throughout most of each core. Along with these shards, bits of pumice,
volcanic ash, and several heavy minerals were also found in the otherwise

uniform "red clyy'" and globigerina ooze, further attesting to the proximity

of volcanic activity through a long period of geologic time,.



TABLE 1

SEDIMENT CHARACTERISTICS BY SEDIMENT TYPE
(Total Core Depth)

Sediment
Type

Silty Clay

/

Clayey Silt,:7

Silty Mud

Sandy Silt

Gravel

No. of Median (mm)
Sub- Average
Samples Range
002
1 —
‘l 4004 - ,017V)
S 0019
.010 - ,030
1 ,028
.028

36.000

Sorting Coef. _ CO3 (%)
Average - Average
ﬁgﬁ”?‘ Range
3.23 10.4
1.87 - 6.46 4 ~ 61
. 3.63 26 |
797 - 4.48 ; - 80 '
4.76 65.6
4,18 - 5.33 54 .~85
1.98 2
1.98 2
i 1,00 10
1.00 10
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Engineering studiesg were conducted on thirteen Kullenbe );e gravit Ny
Thc corers qre dcscmbe the U,S. avy HS""’?"'F
cores, and one Ewing type gravity core.A Oxidation and some desiccation was
oFice (955, p5Y-¢2), A
visible in the top 40 cm of the Ewing core (BS-31). This is quite common

in Ewing cores with p! plastic liners, thus no engineering analyses were
performed on thei:‘;ﬂolp"i;::: Engineering tests were md only where
the sampling interval (7-10 cm) encompassed a megascopically ssisddie homo-
geneous sediment. Cores with thin lenses ofgm&glass, globigerina
tests’ or single manganese nodules were not analyzed at those specific inter-
vals, The majority of the sediment types in Area "H" can be classified as
“silty clay': In some cores, notably BS-12 and BS-24, there lg:;ea higher per-
centagg of large grain;\;niferiall which resulted in anomalous engineering

data relative to other samples from area "H". The large anomalies are

‘; it?} A 5&
explained more fully in the-susmazy paragraphzm

Con J&.(.C-* & ‘L

Four primary engineering tests were mmde on the cores taken from area
"H", These include wet unit weight (g/cm3), water content (percent of dry

cohesionN. /cm
wireaden g/

weight), both natural and remolded, and grain specific

gravity, The first three tests are dependent upon the in 8itu water content
remaining unchanged from the time of collection to the time of laboratory
analysis, Cohesion, or the capacity of the sediments to resist shearing
stresses, was measured with a laboratory vane apparatus. Cohesion was
determined both in the natural and remolded states in order to determine
sensitivity or the ratio of the natural m%o the remolded m.o w
Voids ratio (e) is the ratio of the volume of void Space to the volume of
solid particles in a glven sediment mass, Porosity (n) is also a ratio, and

is usually expressed as g percentage of the volume of voids of a given
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sediment mass g Void ratio and porosity are calculated values dependent
f"«"nh
upon the wet unit weight, water content and specific gravity. The

porosity is directly proportional to the voids ratio and is calculated

the

from“equation m = €

l+e .

A few cores from area "H" present erratic values as compared to the
Coth e sion)
average or mean values for tisher area. The average whesien in cores BS-12
8
(flank of seamount) and @#-27 (south of the seamount) was the highest

130 -13%
(:33=i:30

g/cmz) in area "H". Large size particles such as manganese

&lobiger va
nodules and glebgerina tests, plus lower water content percentages are

probably the reason for the high cohesion in BS=12 and to a lesser m-{-
in BS~27. The larger particles also result in low porosity and void

ratio values in BS~12. These values range from 59.0 to 68.9 percent and
1.44 to 2,22 respectively., Water content, cohesion, and wet unit weight
in BS=12 range from 50.7 to 87.9 percent, 122.3 to 137.1 g/cm?, and 1.57
to 1.70 g/ cm3 respectively. Although there is a wide range of data from
area "H", BS-12 appears to deviate the most from any average or mean value.
The remaining data excludes BS-12.

A second anomaly that deserves mention is the 237 to 244 cm depth inter-

val in core BS-24, Water content, voids ratio) and porosity in this inter-

These low YQ,‘MC’S P"c’-"ba 'f:—“*ﬁ (g4 / {r‘(«n'\
val are much lower than the average. The-wmain-reeson-for. the low.-values.is
the po oo € 07‘ 7{05’/‘_«;

4lhe higher percentageiof coarse size material such as globigerina tes#s

and volcanic debris in the form of pumice. 3 water content, voids ratio,
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and porosity are 93 perd?ht, 2.50, and 71.4 percent respectively. The
o]

only other anomaly is in the Gaé 10 cm interval of BS-28 where water
content (86.4%) was the only measurement made. The low percentage is
Pr'ﬂ\aa\a{.‘i
peesibls due to desiccation after the core was collected. The remain-
ing data which are summarized in the next paragraph exclude the data <&

just described. For a detailed explanation of variation of engineering

properties with depth in submarine sediments see Richards, (1961) and (1962 ),

A

Cohesion or strength in the sediments from area "' varied from
12.8 g/cmz at the top of BS-23 to approximately 337 g/cm2 in the lower
portion of BS-27. Cohesion values usually increased with depth from the
top of the cores, and were generally irregular. Most of the cores had their
lowestggi;gﬁégfat or near the top of the cores, and the highest value at an
intermediate depth or at the bottom. Water content varied from 109.3 to 158.4
percent. The irregularity of the water content coincided with the irregular
cohesion values, and in most cases an inverse relationship existed between
water content and cohesion. Wet unit weight and grain ;gé;éigiéAgravity
varied from 1.33 to 1.50 g/cms, and 2,62 to 2.78 respectively. This varia-
tion is due primarily to the size of the grains, percentage of heavy minerals

vorde rads
and grain packing. Porosity and wéids ratiop which are related by the

b ERcy \‘*Q.f‘d‘
previouq&deeeribed equation appear to be uniform. These values ranged from
75.4 to 8l.1 percent and 3.07 to 4.28 respectively. See Appendix A for
details of the analyses performed. For a more detaliled explanmation of

terms and procedures mentioned herein the reader is referred to standard

soil mechanics texts. (Terzazhi and Peck, 1948), (Taylor, 1948).
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